Abstract. For future few-nucleon interaction studies with polarized beams and targets at COSYJülich, a polarized internal-storage cell gas target is currently being developed and will be implemented in the near future at ANKE. The polarized atomic beam source, which will feed the target, provides beam intensities of 7 4 ¡ 10 16 atoms/s in two hyperfine states of hydrogen. The implementation of the target at the internal spectrometer ANKE constitutes a major technological enterprise. The differential pumping system at ANKE has already been installed, as well as a new large target chamber to accomodate storage cells in the future, a new set of small-aperture horizontal and vertical beam position monitors, and a system of target-near detectors. In order to determine the nuclear polarization of the target, a Lamb-Shift polarimeter is currently set up. Tests with prototype storage cells aiming at the identification of cell dimensions suitable for the ANKE target are underway.
INTRODUCTION
At present two new polarized internal gas targets (PIT's) are being developed. One, intended for the physics programme at the BLAST facility at Bates [1] , will utilize a refurbished source, formerly used at the PIT of the AmPS of NIKHEF [2] . With the closing of the Cooler operation at IUCF in 2002, COSY at Jülich remains the only ring capable to store polarized protons and deuterons on a worldwide scale. The polarized atomic beam source (ABS) described in this paper is intended to feed a PIT at COSY. One of the first experiments that will be carried out with the target deals with the protoninduced deuteron breakup 2 at the ANKE spectrometer. A presently developed Lambshift polarimeter [5] will be employed to measure the polarization of atoms extracted from the storage cell. The storage cell target at ANKE will be operated initially in a vertical guide field, provided by the stray field of the spectrometer magnet, which varies in magnitude along the axis of the storage cell. At a later stage also orientations other than vertical will be made available.
THE POLARIZED ATOMIC BEAM SOURCE
Details about the source developement have been reported elsewhere, e.g. ref. [3] , therefore the description of the setup given here is only brief.
The spatial conditions at the magnetic spectrometer ANKE [6] require vertical mounting of the source. The atomic beam source has to move together with the target chamber, when the central spectrometer dipole magnet is set to a different beam deflection angle. For that reason, the atomic beam source is designed around a central plate (label 6 in Fig. 1 ), which serves as the main support for mounting and reference for alignment of internal elements, as well as with respect to the external environment. Other external support is not required, i.e. no optical bench like in conventional sources oriented horizontally. The layout of the vacuum vessel of the atomic beam source is shown in Fig. 1 .
Two cylindrical chambers are attached above and below a massive, 400 ¢500 mm 2 steel plate of 50 mm thickness. The inner diameter of the upper chamber is 390 mm, it houses the first three stages of the differential pumping system, separated from each other by two baffles. Mounted on rods attached to the central plate are the first three magnets of the sextupole system [7] , and the medium-field rf transition unit (MFT). The lower chamber has an inner diameter of 200 mm. It makes up stage IV of the differential pumping system, houses the second set of magnets and in a separate appendix chamber, provides space for the two transition units behind the magnet system. In front of the last two magnets, a beam chopper is installed (label 9 in Fig. 1 ), which consists of a cylindrical Al body with rectangular cutouts on opposite sides that rotates about an axis perpendicular to the beam. The lateral extension of the source, mostly defined by the large turbomolecular pumps, was minimized. Therefore, shutters on the cryopumps, commonly used in other sources, were omitted in the design. The horizontally oriented turbomolecular pumps and the cryopumps near the beam pipe have to be operated in the stray field of the central spectrometer magnet of a few hundred Gauss.
SOURCE PERFORMANCE
The source performance has been optimized by means of a calibrated compression tube device [8] . The pressure-to-flow dependence has been calibrated prior to the measurements and afterwards. The entrance tube of the compression tube (inner diameter of 10mm, length of 100 mm) correponds to that of the future cells at ANKE. The distance between the exit of the last magnet to the entrance of the compression tube amounts to 300 mm. The dependence of the beam intensity on the primary hydrogen flow into the dissociator is depicted in Fig. 2 . The highest hydrogen beam intensity of 7 4 ¦ 0 3µ ¡ 10 16 atoms/s in two hyperfine states is found at a flow of 1.2 mbar¡ /s, a nozzle temperature of T 62 K, and an admixture of O 2 of 1¡10 3 mbar ¡ /s. The system of hyperfine transition units to provide polarized beams of hydrogen and deuterium atoms in the states listed in Table 1 has been completely assembled and successfully tested. The tests could be carried out efficiently with the Lamb-shift polarimeter. Results of these tests are described in more detail in ref. [5] .
THE INTERNAL TARGET FOR COSY
The implementation of a PIT at a storage ring requires a powerful differential pumping system, in particular for a storage-cell target. In case of a polarized jet, a beam dump can be used. At the ANKE spectrometer space is severely limited, thus the design of such a system turns out to be quite complicated. With the implementation of the new target chamber at the end of the year 2002 at ANKE, a major fraction of the preparations for the installation of the polarized source have been completed (Fig. 3) . The design of the support structure for the ABS between magnets D1 and D2 is underway. The The parameters listed in the insert correspond to those for which the maximum intensity was achieved.
TABLE 1.
System of hyperfine transitions employed to provide nuclear vector polarization for hydrogen (H) and nuclear vector and tensor polarization for deuterium atoms (D). The sextupole magnets are located before and behind the MFT. ¡ new target chamber also accomodates movable horizontal and vertical beam position monitors (BPM). Together with a set of similar BPM's in the section between the two magnets D2 and D3 (Fig. 3) , these monitors will facilitate a determination of the beam position during acceleration of the beam. In addition, it should be possible to determine the beam angle at the target location from the measured positions in front and behind the target.
Among other aspects, the new chamber provides sufficient space to install the storage cells of the PIT. As a next step we will carry out tests at ANKE to identify dimensions suitable for those cells. The setup for these tests inside the new target chamber is depicted in Fig. 4 . Details regarding these tests can be found in ref. [9] .
